Pleiotrophin: a cytokine with diverse functions and a novel signaling pathway.
Pleiotrophin (PTN the protein, Ptn the gene) is a 136 amino acid secreted heparin-binding cytokine that signals diverse functions, including lineage-specific differentiation of glial progenitor cells, neurite outgrowth, and angiogenesis. Pleiotrophin gene expression is found in cells in early differentiation during different development periods and upregulated in cells with an early differentiation phenotype in wound repair. The Ptn gene is a protooncogene. It is strongly expressed in different human tumor cells and expression of the Ptn gene in tumor cells in vivo accelerates growth and stimulates tumor angiogenesis. Separate independent domains have been identified in PTN to signal transformation and tumor angiogenesis. Pleiotrophin is the first ligand of any of the known transmembrane tyrosine phosphatases. Pleiotrophin inactivates the receptor protein tyrosine phosphatase (RPTP) beta/zeta. The interaction of PTN and RPTP beta/zeta increases steady-state tyrosine phosphorylation of beta-catenin. Pleiotrophin thus regulates both normal cell functions and different pathological conditions at many levels. It signals these functions through a transmembrane tyrosine phosphatase.